###### Strengths and limitations of this study

-   This study used a population-based data set.

-   This study had a sufficient sample size to detect statistical significance in the prevalence of comorbidities between physicians and the general population.

-   The data set used in this study did not provide information on education, lifestyle or health behaviour of the participants.

-   The sampled participants included many different ethnic groups.

Introduction {#s1}
============

Much of the previous literature reported that physicians, who have healthy behaviours or received some preventive practices, were more likely to counsel their patients to have similar health-promoting behaviours or preventive measures.[@R1] This healthy doctor--healthy patient relationship totally highlights the importance of physicians' health, including physical and mental health issues.

However, to date, most studies on physician health focused on mental health. For instance, many questionnaire surveys observed that physicians have a higher prevalence of psychological distress, mental disorders and substance use disorders than those in the general population.[@R6] Another study using records from the USA National Violent Death Reporting System also found that mental illness was an important comorbidity for physicians who were suicide victims.[@R10] On the other hand, one recent study found that physicians have lower odds of obsessive-compulsive disorder, major depression and specific phobias compared to their counterparts.[@R11] Therefore, conclusions as to whether physicians have a higher risk of mental illness than the general population remain unclear. Furthermore, nowadays, very few studies have concentrated on the issue of physical health among physicians. To the best of our knowledge, only one Finnish study has shown that the self-reported health status of female physicians was better than that of the general population.[@R9] Nonetheless, they reported that several chronic diseases including chronic eczema, digestive diseases and asthma were more prevalent in physicians than in the general population.[@R9]

Additionally, population-based data regarding the prevalence of chronic diseases among physicians remain sparse. Conclusions based on data collected in referral centres may be limited, due to the relatively small sample size and selection bias of the studies.[@R7] Therefore, this study aimed to explore the prevalence of chronic diseases among physicians in Taiwan using a population-based data set. We also compared risks of chronic diseases among physicians with those for matched controls from the general population. We hypothesised that physicians would have a lower prevalence of some chronic diseases in the physical aspect because physicians have more medical knowledge and better health behaviours than the general population. However, physicians may have increased prevalence of mental illnesses due to the high levels of work-related stress.

Materials and methods {#s2}
=====================

Database {#s2a}
--------

The data for this study were retrieved from the Longitudinal Health Insurance Database 2000 (LHID2000). The LHID2000, derived from Taiwan\'s Bureau of National Health Insurance (NHI) records, is provided to scientists in Taiwan for research purposes by the Taiwan National Health Research Institute (NHRI). The LHID2000 consists of the registration files and original medical claims for 1 000 000 beneficiaries under the NHI programme. These selected 1 000 000 beneficiaries were randomly sampled from the year 2000 Registry of Beneficiaries (n=23.72 million). The LHID2000 provides an exclusive opportunity for researchers to follow-up the use of all medical services for these 1 000 000 beneficiaries since initiation of the NHI programme in 1995. Numerous researchers have used the data derived from the Taiwan NHI programme to perform and publish their studies.[@R15] [@R16]

The LHID2000 consists of de-identified secondary data with scrambled identification codes of patients and medical facilities. It is released to the public for research purposes, and so this study was exempted from a full review following consultation with the National Defense Medical Center Institutional Review Board.

Study sample {#s2b}
------------

Our cross-sectional study included a physician group and a comparison group. The physician group was identified by registry for board-certified specialists in the LHID2000. These files included data of physician characteristics, such as age, sex, specialty (family practice, internal medicine, surgery, etc), practice type (hospital-based or office-based), etc. NHRI protected patient confidentiality in LHID2000 by scrambling the identification codes. This study first selected 1508 physicians who were practising medicine between 1 January 2010 and 31 December 2010. In order to better reflect the actual scenario of physicians practising in Taiwan, physicians aged over 80 years (n=82) were excluded from this study. As a result, 1426 physicians were included in the physician group.

The comparison group was defined as the general population in Taiwan. We likewise selected the comparison group from the remaining beneficiaries of the LHID2000. We excluded all beneficiaries who had ever been a practising physician. In addition, we excluded all beneficiaries aged over 80 years. We then randomly selected 5704 beneficiaries (four for every physician) matched with the physician group in terms of sex, age group (25--39, 40--49, 50--59, 60--69, and \>69 years) monthly insured salary, geographic location (northern, central, eastern and southern Taiwan) and urbanisation level (five levels, with 1 being the most urbanised and 5 being the least) using the SAS program proc survey select (SAS System for Windows, V.8.2, Cary, North Carolina, USA). Ultimately, there were 7130 sampled participants including 1426 physicians and 5704 comparison participants in this study.

Outcome measures {#s2c}
----------------

This study selected 31 chronic diseases for analysis (see online [supplementary appendix](#SM1){ref-type="supplementary-material"}). Of these chronic diseases, 22 were selected from the Elixhauser Comorbidity Index, and the other nine were selected due to their high prevalence in Taiwan. The Elixhauser Comorbidity Index includes 30 comorbidity measures. Since there were no clear clinical definitions and a low prevalence in Taiwan, we did not choose the following eight diseases from the index for analysis: valvular disease, other neurological disorders, paralysis, weight loss, obesity, coagulopathy, lymphoma and HIV. The nine highly prevalent medical conditions in Taiwan included stroke, ischaemic heart disease, hyperlipidaemia, hepatitis B or C, migraines, Parkinson\'s disease (PD), systemic lupus erythematosus (SLE), ankylosing spondylitis (AS) and asthma.
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Since administrative data sets have been criticised for low validity of diagnoses, this study only counted these 31 chronic diseases if they occurred in an inpatient setting or appeared in two or more ambulatory care claims coded between 2010 and 2012. The ICD-9 CM (International Classification of Diseases, Ninth Revision, Clinical Modification) codes of all chronic diseases are presented in the online [supplementary appendix](#SM1){ref-type="supplementary-material"}.

Statistical analysis {#s2d}
--------------------

The SAS statistical package (SAS System for Windows, V.8.2) was used to perform all analyses on the data set of this study. The prevalence of individual chronic diseases in this study was the percentage of the study populations which was found to have the relevant diagnosis (as stated in [table 1](#BMJOPEN2015009954TB1){ref-type="table"}) between 2010 and 2012. We used χ^2^ tests to explore differences in the prevalence of chronic diseases, participants' monthly insured salary, geographic location, and urbanisation level between physicians and the general population. Subjects' monthly insured salary was categorised by the personal monthly health insurance salary, and the geographic location was classified into northern, central, eastern and southern areas. The northern, southern and central areas in Taiwan are much more populated and industrialised than the eastern area.[@R17] Moreover, all townships in Taiwan were stratified into five classifications with level 1 being the most urbanised and level 5 the least urbanised. Additionally, we used conditional logistic regression analyses conditioned on sex, age group, monthly insured salary, geographic region and urbanisation level to further investigate the OR and its corresponding 95% CI of chronic diseases between these two groups. We also conducted logistic regression analyses to investigate the ORs of chronic diseases in male physicians compared to female physicians. A two-sided p value of \<0.05 was considered statistically significant for this study.

###### 

Crude and adjusted ORs of chronic diseases in male physicians compared to female physicians (n=1426)

                                     Male physicians vs female physicians   
  ---------------------------------- -------------------------------------- ---------------------------
  Cardiovascular diseases                                                   
   Hypertension                      5.28\*\*\* (3.08 to 9.04)              3.37\*\*\* (1.93 to 5.91)
   Ischaemic heart disease           --                                     --
   Hyperlipidaemia                   1.56\* (1.08 to 2.26)                  1.18 (0.81 to 1.74)
   Congestive heart failure          --                                     --
   Cardiac arrhythmias               1.70 (0.66 to 4.35)                    1.18 (0.45 to 3.12)
   Blood loss anaemia                0.43 (0.04 to 4.74)                    0.51 (0.04 to 6.22)
   Peripheral vascular disorders     --                                     --
   Stroke                            2.83 (0.67 to 12.01)                   1.58 (0.36 to 6.98)
  Neurological diseases                                                     
   Migraines                         0.40\* (0.17 to 0.94)                  0.53 (0.22 to 1.30)
   Parkinson\'s disease              --                                     --
  Rheumatologic diseases                                                    
   Rheumatoid arthritis              0.47 (0.21 to 1.04)                    0.36\* (0.15 to 0.86)
   Systemic lupus erythematosus      --                                     --
   Ankylosing spondylitis            1.07 (0.13 to 9.23)                    1.57 (0.18 to 13.94)
  Pulmonary diseases                                                        
   Pulmonary circulation disorders   --                                     --
   Chronic pulmonary disease         1.04 (0.60 to 1.78)                    0.87 (0.49 to 1.52)
   Asthma                            1.13 (0.55 to 2.33)                    1.22 (0.58 to 2.57)
  Endocrine diseases                                                        
   Diabetes, uncomplicated           1.50 (0.81 to 2.80)                    0.76 (0.39 to 1.48)
   Diabetes, complicated             0.77 (0.28 to 2.09)                    0.33\* (0.11 to 0.98)
   Hypothyroidism                    0.23\*\*\* (0.14 to 0.39)              0.19\*\*\* (0.11 to 0.32)
  Renal diseases                                                            
   Renal failure                     1.29 (0.16 to 10.75)                   0.66 (0.07 to 5.99)
   Fluid and electrolyte disorders   0.64 (0.13 to 3.20)                    0.62 (0.12 to 3.32)
  Gastrointestinal diseases                                                 
   Liver diseases                    2.57\*\*\* (1.46 to 4.52)              2.48\*\* (1.39 to 4.41)
   Peptic ulcers                     0.83 (0.53 to 1.28)                    0.74 (0.47 to 1.18)
  Viral/infectious diseases                                                 
   Hepatitis B or C                  1.84 (0.94 to 3.60)                    2.00\* (1.01 to 3.97)
  Haematological diseases                                                   
   Deficiency anaemias               0.16 (0.08 to 0.32)                    0.13\*\*\* (0.06 to 0.27)
  Mental illnesses                                                          
   Depression                        0.91 (0.30 to 2.73)                    0.81 (0.26 to 2.54)
   Psychoses                         0.57 (0.15 to 2.16)                    0.49 (0.12 to 1.99)
  Oncological diseases                                                      
   Metastatic cancer                 0.86 (0.10 to 7.71)                    0.68 (0.07 to 6.61)
   Solid tumour without metastasis   0.67 (0.27 to 1.71)                    0.40 (0.15 to 1.08)
  Others                                                                    
   Alcohol abuse                     --                                     --
   Drug abuse                        --                                     --

The adjusted ORs of morbidities for male physicians and female physicians were calculated by logistic regression analyses adjusted for participants' age group and urbanisation level.

\*p≤0.05, \*\*p≤0.01, \*\*\*p≤0.001.

Results {#s3}
=======

[Table 2](#BMJOPEN2015009954TB2){ref-type="table"} shows the distribution of sociodemographic characteristics between physicians and the general population. Of the 7130 sampled participants, the mean age was 44.4 (SD=11.7) years. Sex, age group, monthly insured salary, geographic region and levels of urbanisation were the matching variables in this study.

###### 

Demographic characteristics of physicians and the general population in Taiwan (n=7130)

  Variable                 Physicians (n=1426)   General population (n=5704)   p Value          
  ------------------------ --------------------- ----------------------------- --------- ------ --------------------
  Sex                                                                                           Matching variables
   Male                    1174                  82.3                          4696      82.3   
   Female                  252                   17.7                          1008      17.7   
  Age (years)                                                                                   Matching variables
   25--39                  547                   38.4                          2188      38.4   
   40--49                  411                   28.8                          1644      28.8   
   ≥50                     468                   32.8                          1872      32.8   
  Monthly insured salary                                                                        Matching variables
   ≤NT\$15 840             21                    1.5                           84        1.5    
   NT\$15 841--25 000      27                    1.9                           108       1.9    
   ≥NT\$25 001             1378                  96.6                          5512      96.6   
  Urbanisation level                                                                            Matching variables
   1 (most urbanised)      529                   37.1                          2116      37.1   
   2                       484                   33.9                          1936      33.9   
   3                       143                   10.0                          572       10.0   
   4                       164                   11.5                          656       11.5   
   5 (least urbanised)     106                   7.4                           424       7.4    
  Geographical Region                                                                           Matching variables
   Northern                667                   46.8                          2668      46.8   
   Central                 323                   22.7                          1292      22.7   
   Southern                406                   28.5                          1624      28.5   
   Eastern                 30                    2.1                           120       2.1    

US\$1=NT\$29.8 in 2010.

[Table 3](#BMJOPEN2015009954TB3){ref-type="table"} presents the prevalence of chronic diseases according to group. It shows that physicians had a significantly lower prevalence of peripheral vascular disorders (0.5% vs 1.2%; p=0.023), uncomplicated diabetes (6.6% vs 8.3%; p=0.032), complicated diabetes (1.6% vs2.9%; p=0.006), renal failure (0.5% vs 1.2%; p=0.023), liver diseases (11.8% vs 14.6%; p=0.007) and hepatitis B or C (6.5% vs 10.2%; p\<0.001) compared to the general population. However, compared to the general population, physicians had a significantly higher prevalence of hypertension (21.7% vs 19.1%; p=0.028), hyperlipidaemia (21.0% vs 16.0%; p\<0.001), and asthma (3.9% vs 2.5%; p=0.004). There were no significant differences between physicians and the general population in the prevalence of migraines, PD, rheumatoid arthritis, SLE, AS, pulmonary circulation disorders, chronic pulmonary disease, depression or psychoses.

###### 

Prevalence of chronic diseases in physicians compared to the general population (n=7130)

  Variable                           n (%)        p Value       
  ---------------------------------- ------------ ------------- ---------
  Cardiovascular diseases                                       
   Hypertension                      309 (21.7)   1089 (19.1)   0.028
   Ischaemic heart disease           9 (0.6)      42 (0.7)      0.673
   Hyperlipidaemia                   300 (21.0)   911 (16.0)    \<0.001
   Congestive heart failure          10 (0.7)     76 (1.3)      0.051
   Cardiac arrhythmias               44 (3.1)     161 (2.8)     0.595
   Blood loss anaemia                3 (0.2)      8 (0.1)       0.546
   Peripheral vascular disorders     7 (0.5)      67 (1.2)      0.023
   Stroke                            28 (2.0)     135 (2.4)     0.362
  Neurological diseases                                         
   Migraines                         23 (1.6)     106 (1.9)     0.534
   Parkinson\'s disease              2 (0.1)      11 (0.2)      0.677
  Rheumatological diseases                                      
   Rheumatoid arthritis              29 (2.0)     145 (2.5)     0.266
   Systemic lupus erythematosus      1 (0.1)      5 (0.1)       0.838
   Ankylosing spondylitis            6 (0.4)      32 (0.6)      0.515
  Pulmonary diseases                                            
   Pulmonary circulation disorders   1 (0.1)      3 (0.1)       0.803
   Chronic pulmonary disease         99 (6.9)     326 (5.7)     0.080
   Asthma                            56 (3.9)     143 (2.5)     0.004
  Endocrine diseases                                            
   Diabetes, uncomplicated           94 (6.6)     474 (8.3)     0.032
   Diabetes, complicated             23 (1.6)     167 (2.9)     0.006
   Hypothyroidism                    66 (4.6)     217 (3.8)     0.154
  Renal diseases                                                
   Renal failure                     7 (0.5)      67 (1.2)      0.023
   Fluid and electrolyte disorders   8 (0.6)      32 (0.6)      1.000
  Gastrointestinal diseases                                     
   Liver diseases                    168 (11.8)   830 (14.6)    0.007
   Peptic ulcers                     138 (9.7)    520 (9.1)     0.513
  Viral/infectious diseases                                     
   Hepatitis B or C                  93 (6.5)     579 (10.2)    \<0.001
  Haematological diseases                                       
   Deficiency anaemias               34 (2.4)     98 (1.7)      0.095
  Mental illnesses                                              
   Depression                        21 (1.5)     119 (2.1)     0.135
   Psychoses                         11 (0.8)     66 (1.2)      0.208
  Oncological diseases                                          
   Metastatic cancer                 5 (0.4)      7 (0.1)       0.060
   Solid tumour without metastasis   25 (1.8)     133 (2.3)     0.184
  Others                                                        
   Alcohol abuse                     1 (0.1)      15 (0.3)      0.169
   Drug abuse                        --           3 (0.1)       --

[Table 4](#BMJOPEN2015009954TB4){ref-type="table"} presents the ORs of various chronic diseases for physicians and the general population. Conditional regression analyses conditioned on sex, age group, monthly insured salary, geographic region and urbanisation level revealed that compared to the general population, physicians had lower odds of peripheral vascular disorders (OR=0.41, 95% CI=0.19 to 0.90), uncomplicated diabetes (OR=0.76, 95% CI=0.60 to 0.97), complicated diabetes (OR=0.53, 95% CI=0.34 to 0.83), renal failure (OR=0.41, 95% CI=0.19 to 0.90), liver diseases (OR=0.78, 95% CI=0.66 to 0.94) and hepatitis B or C (OR=0.62, 95% CI=0.49 to 0.77). Additionally, physicians had higher odds of hypertension (OR=1.21, 95% CI=1.03 to 1.41), hyperlipidaemia (OR=1.43, 95% CI=1.23 to 1.67) and asthma (OR=1.59, 95% CI=1.16 to 2.18) than the general population.

###### 

ORs of chronic diseases in physicians compared to the general population (n=7130)

  Variable                           Physicians vs general population
  ---------------------------------- ----------------------------------
  Cardiovascular diseases            
   Hypertension                      1.21\* (1.03 to 1.41)
   Ischaemic heart disease           0.85 (0.41 to 1.77)
   Hyperlipidaemia                   1.43\*\*\* (1.23 to 1.67)
   Congestive heart failure          0.52 (0.27 to 1.01)
   Cardiac arrhythmias               1.10 (0.78 to 1.55)
   Blood loss anaemia                1.50 (0.40 to 5.66)
   Peripheral vascular disorders     0.41\* (0.19 to 0.90)
   Stroke                            0.82 (0.54 to 1.25)
  Neurological diseases              
   Migraines                         0.87 (0.55 to 1.37)
   Parkinson\'s disease              0.73 (0.16 to 3.28)
  Rheumatological diseases           
   Rheumatoid arthritis              0.79 (0.53 to 1.19)
   Systemic lupus erythematosus      0.80 (0.09 to 6.85)
   Ankylosing spondylitis            0.75 (0.31 to 1.80)
  Pulmonary diseases                 
   Pulmonary circulation disorders   1.33 (0.14 to 12.82)
   Chronic pulmonary disease         1.24 (0.98 to 1.57)
   Asthma                            1.59\*\* (1.16 to 2.18)
  Endocrine diseases                 
   Diabetes, uncomplicated           0.76\* (0.60 to 0.97)
   Diabetes, complicated             0.53\*\* (0.34 to 0.83)
   Hypothyroidism                    1.23 (0.93 to 1.63)
  Renal diseases                     
   Renal failure                     0.41\* (0.19 to 0.90)
   Fluid and electrolyte disorders   1.00 (0.46 to 2.18)
  Gastrointestinal diseases          
   Liver diseases                    0.78\*\* (0.66 to 0.94)
   Peptic ulcers                     1.07 (0.88 to 1.30)
  Viral/infectious diseases          
   Hepatitis B or C                  0.62\*\*\* (0.49 to 0.77)
  Haematological diseases            
   Deficiency anaemias               1.41 (0.94 to 2.09)
  Mental illnesses                   
   Depression                        0.70 (0.44 to 1.12)
   Psychoses                         0.66 (0.35 to 1.26)
  Oncological diseases               
   Metastatic cancer                 2.86 (0.91 to 9.00)
   Solid tumour without metastasis   0.75 (0.48 to 1.15)
  Others                             
   Alcohol abuse                     0.27 (0.04 to 2.02)
   Drug abuse                        --

The ORs of morbidities for physicians and the general population were calculated by conditional logistic regression analyses conditioned on sex, age group, monthly insured salary, urbanisation level and geographical region of the participants.

\*p≤0.05, \*\*p≤0.01, \*\*\*p≤0.001.

[Table 1](#BMJOPEN2015009954TB1){ref-type="table"} shows crude and adjusted OR of chronic diseases in male compared to female physicians. It displays that male physicians had lower adjusted odds of rheumatoid arthritis (OR=0.36, 95% CI=0.15 to 0.86), complicated diabetes (OR=0.33, 95% CI=0.11 to 0.98), hypothyroidism (OR=0.19, 95% CI=0.11 to 0.32), and deficiency anaemias (OR=0.13, 95% CI=0.06 to 0.27) compared to female physicians after adjusting for age group and urbanisation level. Additionally, male physicians had higher adjusted odds of hypertension (OR=3.37, 95% CI=1.93 to 5.91), liver diseases (OR=2.48, 95% CI=1.39 to 4.41) and hepatitis B or C (OR=2.00, 95% CI=1.01 to 3.97) than female physicians.

Discussion {#s4}
==========

This is the first study to systematically investigate the prevalence of chronic diseases among practising physicians using a population-based database produced by the NHI program in Taiwan and which can provide a large number of physicians for analyses. We found that physicians had significantly lower odds of peripheral vascular disorders, diabetes, renal failure, liver diseases and hepatitis B or C and greater odds of hypertension, hyperlipidaemia and asthma than the general population. In addition, there was no significant difference in the prevalence of other chronic diseases between practising physicians and the general population.

The findings regarding the low risks for some chronic diseases in this study were consistent with several studies which investigated differences in health statuses between physicians and the general population. A Norwegian study reported that the self-perceived health status of physicians was frequently better than that of the general population.[@R7] A study which included a large physician cohort also found that physicians experienced significantly reduced risks of all causes and many major cause-specific hospitalisations, including metabolic diseases, circulatory system diseases, genitourinary system diseases, etc compared to the general population.[@R18] Additionally, the prior literature showed the prevalence of mental disorders among physicians. According to the results of our study, the prevalence of psychiatric disorders, including depression and psychoses, of physicians was similar to that of those in the general population. Our finding is consistent with a report by Gagné *et al*,[@R12] which found that there was no significant difference in the prevalence of psychiatric diseases between physicians and non-physicians. A review reported by Brewster also showed that the prevalence of substance use and alcohol consumption was similar to that in physicians and the general population.[@R19] However, some studies observed that physicians have a higher prevalence of psychological distress, mental disorders and substance use disorders compared to those in the general population.[@R8] The similar prevalence of psychiatric diseases between physicians and the general population in our study might be explained by physicians being considered to be more cautious than the general population in going to a clinic for diagnoses and therapies due to fear of negative impacts on their medical licensing. In addition, some physicians might try to self-medicate with exercise, changing lifestyles or toughing it out without seeking treatment. Accordingly, the issue of physicians' mental health is still controversial and worth further discussion in the future.

Potential reasons for the lower prevalence of peripheral vascular disorders, diabetes and renal failure in physicians compared to the general population in our study might be due to lifestyles, healthy habits and dietary factors. Several studies reported that a healthy lifestyle decreases the incidence of heart disease, diabetes and renal failure.[@R20] Some studies also indicated that physicians have better health and lifestyles than the general population because of medical knowledge received from medical training.[@R7] [@R9] [@R15] [@R18] [@R23] Therefore, healthy behaviours might help physicians prevent chronic diseases such as congestive heart failure, diabetes and renal failure. Furthermore, studies have shown that physicians are less likely to be smokers than the general population.[@R23] [@R26] [@R27] The low prevalence of smokers among physicians may also be one of the major reasons contributing to the low prevalence of renal failure among physicians, because cigarette smoking was demonstrated to be a main risk factor for renal failure through increased renovascular resistance.[@R28] A prior study also reported that physicians have a tendency to eat more fruits and vegetables than the general population.[@R23] The dietary pattern of a higher consumption of fruits and vegetables is associated with a reduced risk for type 2 diabetes.[@R31] [@R32] Nevertheless, most chronic diseases are considered to be results of multifactorial conditions. Lifestyle, healthy habits and dietary intake might not be absolute risk factors which contribute to the occurrence and progression of chronic diseases.

Moreover, the socioeconomic status (SES) is another factor which can explain physicians' better health compared to the general population. Some studies found that a higher SES was associated with lower morbidity.[@R33] [@R34] A previous study also suggested that a high educational level may be a strong predictor of good health.[@R35] Although we took the monthly insured salary into consideration in this study, the data set used in this study did not contain data on the educational level. Education is considered to be one of the most significant items among components of SES. In contrast to the general population, physicians usually have higher levels of education. Therefore, it is plausible that physicians are much healthier than the general population.

Additionally, this study also found that physicians had a lower prevalence of liver diseases and hepatitis B or C than the general population. In Taiwan, hepatitis B virus (HBV) and hepatitis C virus (HCV) are necessary items on physical examinations for medical students before they begin clinical training courses in hospitals. Medical students who are negative for antibodies to hepatitis B surface antigen and anti-HB antibodies have to receive hepatitis B vaccinations. Therefore, medical students would have a reduced chance of being infected with HBV because they have been vaccinated. In regard to HCV, a previous study found that people with higher education ran a lower risk of transmission.[@R36] Hence, education may be the reason why physicians had lower risks of liver diseases and hepatitis B or C in our study.

Nevertheless, in this study, the prevalence of hypertension and hyperlipidaemia was higher in physicians compared to the general population. The high levels of stress and psychological distress experienced by physicians might be possible reasons contributing to hypertension and hyperlipidaemia. Many studies indicated that physicians frequently have high weekly working hours and usually experience stress and psychological problems.[@R37] [@R38] The previous literature further showed that stress might increase blood pressure and blood lipids and affect lipid metabolism.[@R39] [@R40] Although the findings in this study did not show a consistently reduced or increased probability for different types of chronic diseases, this might have been due to the characteristics of these chronic diseases. Prior studies demonstrated that most chronic diseases are the result of multifactorial conditions.[@R41] [@R42] Many extrinsic and intrinsic factors were indicated to lead to the incidence of these diseases. Each risk factor might play a very different role in the progression of dissimilar types of chronic diseases. Consequently, it is difficult to define the main reason for each disease, and it was difficult to realise potential influences of various risk factors in this study.

A specific strength of our study is the use of a population-based data set to investigate the prevalence of chronic diseases among physicians in Taiwan. This feature afforded sufficient statistical power and an adequate sample size to detect differences in chronic disease risks between physicians and matched controls from the general population after adjusting for confounders. We further examined the representativeness of the comparison group to the general population. According to previous studies, the respective prevalences of hypertension, diabetes and hepatitis B were about 25%, 12% and 10% in the general population of Taiwan.[@R43] These figures are very similar to those reported in the comparison group of our study, although they had different study designs, subject inclusion criteria and matching variables.[@R46]

Nevertheless, there are several limitations to this study. First, as mentioned above, the LHID2000 used in this study provided no information on the educational status, cigarette smoking, body mass index or health behaviour of participants, which were considered to affect the findings in this study. Second, this study used the personal monthly health insurance salary and location of the administrative office as respective surrogate variables for monthly income and urbanisation levels. Evaluation of the SES in this study might have had some confounding or intermediate effects on the findings of this study. Third, this study might have overestimated or underestimated the prevalence of several specific diseases. In general, physicians might be more alert to physical health problems due to their medical knowledge, so they are more likely to seek health services than the general population. Conversely, physicians might be less likely to exhibit mental health issues in this database, because they may be concerned that such records might impact their licensing or registration. Fourth, the sampled participants included many different ethnic groups in Taiwan, such as Fukien, Hakka, mainlander and Aborigine, and the LHID2000 database provides no records on ethnicity. Therefore, the internal validity of ethnic diversity could not be ascertained in this study. Finally, this study only employed 3 years of data on chronic diseases, and this might not fully represent long-term prevalence of chronic diseases of the sampled participants.

To the best of our knowledge, this is the first study to systematically investigate the prevalence of chronic diseases among practising physicians using a large population-based data set. Our study found that physicians have lower risks for peripheral vascular disorders, uncomplicated diabetes, complicated diabetes, renal failure, liver diseases and hepatitis B or C than the general population. Further, large-scale long-term epidemiological studies are suggested to explore differences in mental health between physicians and the general population in other regions and countries.
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